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POSITIONS AND AREAS OF SUN SPOTS—Continued

Hellographic
East- Area
orn, Mount Dit- Dis- | of |gpo |[Plate]
Date | stand- or- ) ance| spo qusl- | Observatory
ard | EIOUP | ence Lo"_l Lati-|from | or |®0UBt| ‘jiy
time % |“in | Bu |'tude | cen- |group
longi- terof
tude disk
1539
h m -] o o o
May 31..] 10 35 6470 } —51 79 | =21 54 436 21 | VG | U. 8. Naval.
6471 | —49 81 | +13 51 242 6
6480 | —38 92 —8 39 145 7
647 —~35 05 | —12 37 97 7
6466 | —34 968 | +10 35 48 15
6468 | —33 97 | —17 57 12 3
6465 | —23 107 +7 25 388 20
6464 | —10 120 | 422 25 12 [}
6463 —3 127 | —15 16 [] 3
6472 | 427 157 | —22 33 12 2
6457 | +20 159 | +20 35 97 2
6457 | +35 165 { 419 40 12 3
6456 | 439 169 | —19 43 145 14
6452 | 4-59 189 | 425 46 339 23
(130) -1 1,901 132

Mean daily area for 31 days, 1,865,
Plate quality: F, fair; Q, good; V@, very good,
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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR
MAY 1939

[Dependent alone on observations at Zurich)

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich,
Switzerland]
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> S, a__ || 18..__-_. av79 i 28..____ ad 138
| 19._____ 79 | 29 ____ add 172
10__.____ EMcc 128 || 20 . __| - _. 30 .._._ 157

31....._ 146

Mean, 22 days=124.7.

a=Passage of an average-sized group through the central meridian,

b==Passage of a large group through the central meridian.

¢=New formation of a group developing into a middle-sized or large center of activity.
E, on the eastern part of the sun's disk; 1, on the western part; M, on the central-circls
zone.

d-ggtmnce of a large or average-sized center of activity on the east limb.

*=Chur.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LITTLE in charge]

By B. Francis DASHIELL

The results of 690 individual upper-air observations
made during May by airplanes and radiosonde in the
United States, Canal Zone, Hawaii, Canada, Bermuda and
the north Atlantic, are shown in tables 1 and 1a. Mean
atmospheric pressures, temperatures, and resultant winds
are indicated on charts VIII, IX, X, and XI. Isentropic
data are shown on chart XII. Tables 2 and 3 present
upper-air wind data and table 4 gives the mean altitude of
the tropopause. A detailed description of these charts
and tables will be found in the January 1939 issue of the
MonTtaLY WEATHER REVIEW.

In the lower levels where observations are made by
radiosonde and airplanes, many flights reached all levels.
Of the 320 airplane observations made in the United
States proper, 80 percent reached 5 kilometers. But, of
all the 311 radiosonde flights launched at the surface, 98
percent reached 5 kilometers. And, in the higher levels,
92, 79, and 25 percent of all flights reached 10, 15, and 20
kilometers, respectively. Means were computed for the
22-kilometer level over Nashville, Tenn., Omaha, Nebr.,
and Washington, D. C., while a few individual flights went
even higher; 25 kilometers over St. George’s, Bermuda, and
24 kilometers over Omaha, Nebr.

The May mean free-air pressure, temperature (° C.),
and humidity, given in table 1a, also includes radiosonde
observations for the first time from Barksdale Field,
Shreveport, La., and the United States Coast Guard
cutters Champlain and Chelan, when located at Halifax,
Nova Scotia, or in an area at sea lying between latitudes
40° and 44° N. and longitudes 47° and 53° W.

A low mean-pressure area prevailed to the north and
east of the Great Lakes, then northeastward indefinitely
toward Hudson Bay and Newfoundland. However, the
lowest pressure in the United States at 1.5, 3, 4, and 5 kilo-
meters, was centered over Sault Ste. Marie, Mich. Butit
was found that pressures far to the east, over Halifax,
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Nova Scotia, were still somewhat lower. On the other
hand, pressure was higher east of Halifax, Nova Scotia, for
observations by Coast Guard ships at sea (table 1a)
revealed pressures that were from 2 to 3 millibars higher
than those recorded over Sault Ste. Marie, Mich., at all
levels. The highest pressures were located in the south,
being centered generally over St. George’s, Bermuda, and
Pensacola, Fla.

During May low mean pressure prevailed over Fargo,
N. Dak., up to 1.5 kilometers; over Sault Ste. Marie,
Mich., up to 16 kilometers; and over both stations from
17 to 20 kilometers. The highest mean pressure from the
surface up to 1.5 kilometers predominated over St.
George’s, Bermuda, and then at Pensacola, Fla., up to
5 kilometers. Highest pressure then was located over
St. George’s, Bermuda, at 5, 6, 7, and 8 kilometers, being
exceeded by Shreveport, La., at 9, 10, and 11 kilometers,
and Nashville, Tenn., at 12, 13, 14, 15, 16, 17, and 18
kilometers, and Washington, D. C., at 19, 20, 21, and 22
kilometers.

The pressure differences between the Low and nHiGH
areas at Halifax, Nova Scotia, and Bermuda increased
steadily with altitude, varying from 7 millibars at 0.5
kilometer to 19 millibars at 5 kilometers. Similar differ-
ences between the two pressure extremes within the
United States (Sault Ste. Marie, Mich., and Pensacola,
Fla.), showed slightly smaller increases with altitude,
ranging from 5 to 14 millibars at 0.5 to 5 kilometers,
respectively.

Mean free-air temperatures (°C.) during the current
month were seasonally warmer than in April at all radio-
sonde stations in the lower levels, but slightly colder than
those recorded in April at the upper levels, with the
exception of Oakland, Calif. At Fargo, N. Dak., the
mean temperature at 17 kilometers (—61.8° C.) was the
lowest recorded over that station since October 1938.
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In the lower levels, up to 5 kilometers, mean tem-
peratures for May were lowest over Halifax, Nova Scotia,
and highest over El Paso, Tex., at 1.5, 3, and 4 kilometers,
and over Pensacola, Fla., at 5 kilometers. Above 5 kilo-
meters, mean temperatures were highest over Shreveport,
L., up to 11 kilometers; over Oakland, Calif., at 12, 13, and
14 kilometers; and over Sault Ste. Marie, Mich., from 15 to
20 kilometers, inclusive, The lowest mean temperature
recorded in May in the upper air was —65.8° (. over
St. George’s, Bermuda, at 15 kilometers; in the United
States, —64.3° C. over Nashville, Tenn., at 17 kilometers.

Mean relative humidity in the United States was lower
than usual in the free air, the highest percentage being
recorded at San Diego, Calif.,, at 0.5 and 1 kilometer; at
Pensacola, Fla., at 1.5 and 2 kilometers; over Sault Ste.
Marie, Mich., at 3 and 4 kilometers; over Salt Lake City,
Utah, at 5 kilometers; and over Fargo, N. Dak,, at 6, 7,
8, and 9 kilometers. The humidity over St. George’s
Bermuda, at 0.5, 1, 1.5, and 2 kilometers, was the highest
reported during May. Dry air was centered in the lower
levels over Omaha, Nebr., and Spokane, Wash., at 0.5
and 1 kilometer. Relative humidity ranged from 24 to
33 percent over El Paso, Tex., at 2, 2.5, 3, 4, and 5 kilo-
meters, respectively, while above 5 kilometers the driest
air was centered over Oakland, Calif., and Bermuda.

Resultant wind directions and velocities were com-
puted during May for 115 pilot-balloon stations in the
United States, Canada, Mexico, Cuba, and Bermuda.
These included data for new stations at Elmira, N. Y.,
Mobile, Ala., San Antonio, Tex., and Springfield, Mo.
Table 2 presents a list of 39 selected stations with com-
puted resultants for all standard levels. Improvement
in the number of observations made at higher levels was
noted. Comparing the current month with April it was
found that this increase amounted to 15, 18, and 25 per-
cent, at 3, 4, and 5 kilometers, respectively. All stations
listed in table 2 computed 5 p. m. resultants for all levels
up to 2.5 kilometers; 87 percent up to 5 kilometers; 67
percent at 6 kilometers; 34 percent at 8 kilometers; 21
percent at 10 kilometers; and 13 percent at 12 kilometers.

During the current month there was a decided increase
in the maximum altitudes reached by pilot balloons. It
was found that 70 percent of the stations in the United
States averaged at least 2.5 kilometers higher in May
than in April. Butin the Northwest and along the Pacific
coast the maximum altitudes reached were lower in May
by an average of 1.5 kilometers. At Miami, Tampa, and
Jacksonville, Fla., maximum altitudes were 7 kilometers
higher than in April. Highest altitudes were reached by
individual ascensions at Abilene, Tex. (19,467 meters);
San Antonio, Tex. (19,113 meters); and Denver, Colo.
(18,597 meters). At 20 percent of all stations in the
United States maximum altitudes exceeded 15 kilometers;
at 70 percent elevations higher than 10 kilometers were
reached; and all stations exceeded 5 kilometers during the
month. The latter portion of May appeared suitable for
high-altitude balloon observations—the 19th, 20th, and
21st over the Western Plains States {rom Texas to the
Dakotas; the 23d and 24th in the Southeast; and the
30th over the Mississippi Valley. Most stations took
advantage of the opportunities presented by the conditions
existing on those days.

The 5 a. m. (E. S. T.) resultant wind directions at 1.5
kilometers (chart VIII), were mostly from the southwest
quadrant over the eastern two-thirds of the country,
except in the extreme Northeast and in Canada. South-
easterly winds occurred in 13 percent of all cases, being
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confined to the far South and Gulf of Mexico countries.
Northwesterly wind directions, representing 36 percent
of all cases, prevailed in the far North, Northwest, and
along the Pacific coast, as well as in Canada. But, at 3
kilometers (chart IX), southwesterly winds predominated
only in the South and Southwest, while winds from the
northwest quadrant (55 percent of all cases) occurred
elsewhere within the United States, as well as Canada.
About 2 percent of the winds at this level were south-
easterly. However, resultant winds computed from the
5 p. m. (E. S. T.) observations for both the above-men-
tioned levels (1.5 and 3 kilometers) showed a more definite
tendency to fall within the southwest quadrant. At 1.5
and 3 kilometers, respectively, 68 and 60 percent of all
directions were southwesterly.

In the lower levels, southeasterly winds ranged from 35
percent of the total at the surface to 15 percent at 1 kilo-
meter. Above 3 kilometers, at 5 p. m., the percentage of
northwest wind directions (charts X and X1, and table 2)
gradually increased. At 4 kilometers the winds were
equally divided between the southwest and northwest
quadrants, and at 5 kilometers 60 percent of the resultants
were northwesterly. Southwest winds in these levels
were confined to the South, some in the far West, and
generally over the Pacific coast. Wind directions above
5 kilometers were definitely from the northwest quadrant,
reaching 78 percent of the total at 8 kilometers.

Resultant wind velocities during May were lower than
in the preceding month. Highest velocities occurred over
the Northeast, the upper Mississippi Valley, and the
Southwest, at 1.5, 3, 4, and 5 kilometers. The extreme
velocities for May were 9.2 nmeters per second at Del
Rio, Tex.; 10.8m. p. s. at Elmira, N. Y.; and 15.5m. p. s.
at Sault Ste. Marie, Mich., and Buffalo, N. Y., at 1.5,
3, 4, and 5 kilometers, respectively. In the higher levels
resultant wind speeds of 17.2 and 20.6 m. p. s. were
recorded over Winslow, Ariz., at 10 and 12 kilometers,
respectively.

Comparing the 5 a. m. (K. S. T.) resultants (charts VIII
and IX) with 5 a. m. normal resultants computed for 21
representative stations in the country, it was found that
the wind directions for May at the 1.5-kilometer level
departed from normal by counterclockwise orientations.
These departures were pronounced at Atlanta, Ga. (the
difference being 49° when rotated counterclockwise away
from normal), and Oakland, Calif. (42°—counterclock-
wise). At 3 kilometers the counterclockwise departures
were outstanding at Chicago, Ill. (39°); Medford, Oreg.
(34°); Oakland, Calif. (35°); Omaha, Nebr. (33°), and
Sault Ste. Marie, Mich. (27°). Velocity departures from
normal during May were unimportant at 1.5 and 3 kilo-
meters, except over Fargo, N. Dak., where the current
winds were respectively 3.0 and 5.1 m. p. s. greater than
normal.

Resultants based on 5 p. m. (E. S. T.) observations,
when compared to existing 5 a. m. normal resultants for
the surface and up to 5 kilometers, show that the May
departures were in general characterized by counter-
clockwise rotations from normal. This was particularly
noticeable at Atlanta, Ga., Cheyenne, Wyo., Chieago,
IIL., Sault Ste. Marie, Mich., San Diego, Calif., and
Oklahoma City, Okla. At Cheyenne, Wyo., for instance,
the current winds departed from normal by 78°, 90°, 64°,
50°, 24° and 21°, at the surface and 2, 2.5, 3, 4, and 5 kilo-
meters, respectively. At San Diego, Calif., the departures
amounted to 91°, 12°, 21°, 26°, 30°, 20°, 44°, 21°, and
33°, at the surface and up to 5 kilometers, respectively.
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Stations with outstanding clockwise departures in the
lower levels, and then changing to counterclockwise in
the upper levels, were: Medford, Oreg., Fargo, N. Dak.,
Houston, Tex., Nashville, Tenn., and Seattle, Wash. At
St. Louis, Mo., and Washington, D. C., large counter-
clockwise departures were indicated up to 2 kilometers,
and then clockwise above. Resultant velocity departures
from normal were large in some cases, being greater than
normal at all levels over Fargo, N. Dak., Atlanta, Ga.,
Sault Ste. Marie, Mich., and Seattle and Spokane, Wash.
This situation was outstanding at Fargo, N. Dak., and
Sault Ste. Marie, Mich., above 2 kilometers. Elsewhere,
velocities were lower than normal, being noticeable at
Oakland, Calif., Omaha, Nebr., and Nashville, Tenn.

Resultant wind directions (based on 5 p. m., E. S, T.
observations), shown in table 2, were decidedly more
southerly during May than those observed in the preced-
ing month. At all levels, particularly at Cheyenne, Wyo.,
Atlanta, Ga., Huron, S. Dak., Oklahoma City, Okla.,
Omaha, Nebr., Reno, Nev., and Winslow Ariz., the direc-
tions were generally south of those noted in April by a
counterclockwise departure. The few exceptions having
winds in May that were more northerly than in April,
were Buffalo, N. Y., New Orleans, La., Sault Ste. Marie,
Mich., Washington, D. C., Greensboro, N. C., and
Brownsville, Tex. Over these stations the northerly, or
clockwise, departure changes occurred at higher levels
only. Velocities were lower in May than in April at all
levels, particularly at Brownsville, Tex., Omaha, Nebr.,
and Washington, D. C. The only exceptions occurred
over Winslow, Ariz., San Diego, Calif., Las Vegas, Nev.,
El Paso, Tex., and Sault Ste. Marie, Mich.

Table 3 shows individual maximum wind velocities
reached during May. Below 2.5 kilometers, Billings,
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Mont., reported 47.7 m. p. s.; between 2.5 and 5 kilo-
meters, a velocity of 58.7 m. p. s. occurred over Ely, Nev.;
and above 5 kilometers, Redding, Calif., reported 80
m. p. s. (178.9 miles per hour) from the SSW on the 8th
at 16.6 kilometers. This occurred at the maximum alti-
tude reached over Redding during May, and equalled the
velocity reported there in the previous month of April.
It has been exceeded elsewhere only four times, but is the
highest wind speed of record over any station at such a
high altitude.

MEAN ISENTROPIC CHART FOR MAY 1933,!19=307°

The mean isentropic chart for May shows a typical
summertime pattern; a large warm, moist area extends
over the western plateau and is associated with an anti-
cyclonic tongue extending to Chicago. Over the eastern
part of the country the typical eastern moist tongue is
present; it originates in the Gulf and curves sharply anti-
cyclonically over the Southeastern States. This tongue
has a branch extending well over the Atlantic to New-
foundland, as shown by soundings from Coast Guard
cutters and from Newfoundland Airport.

This moisture pattern does not seem to correspond well
with the distribution of precipitation departures except in
the northeast, where large negative departures may be
explained by the downslope winds. Much better corre-
spondence is shown with a chart showing the number of
days with 0.01 inch or more of rainfall. Frequent rains
near the lake regions and over southern Canada perhaps
originate in lower layers and so cannot be explained by the
isentropic pattern.

1 This chart snd the following discussion have been prepared by the Air Mass Section
of the Meteorological Research Division.

TABLE 1.—Mean free-air barometric pressures (P.) in mb, temperatures (T.) in °C, and relative humidities (R. H.) in percent oblained by air-
planes during May 1939

Altitude (meters) m. s. 1.
Surface 500 1,000 k 1,500 2,000 2,500 3,000 4,000 5,000
Stations and elevations in
meters above sea level Num- l

ber of
R. R. R. R. R. R. R. R. R.
ol‘),sae_r- P. T g P | T g 2| T |qg P T. iy | P T. g |P|T. g|P{ T g|®| T g P]| T H

tions
Billings, Mont. (1,080 m.) 31 890 11.0 845| 12.9; 51| 768 9.5 51| 751 6.1} 52| 7 2.3] 53] 623] —4.7| 60 548/—11.5 59
Cheyenne, Wyo. (1,873 m 31 811 7.4 JEY R _-| 798/ 10.58] 56| v52 9.1] 50] 708 5.7 51 626 —1.5/ 54 551 —9.7| 59
Chicago, It Q87 m.)______._. 31 993! 12.8 62( 849! 10.6{ 64| 800 7.81 62| 7531 4.9 57 707 2.0| 541 624] —3.81 401 540{—10.0| 44
Coco Solo, C. Z.1 (16 m.)___._ 28| 1.010; 26.8 88| 854 19.2| 87| 805/ 17.3| 81| 759/15.5; 69| 716] 13.5{ 57| 634 8.3 89 ...
El Paso, Tex. (1,193 m.)_..._. 31 879 19.7 _..| 849| 21.7| 24/ 800 18.4| 23| 754[14.6; 23| 711 10.6 2l 629 1.7] 28| 555 —6.4] 33
Lakehuarst, N. J.1 (39 m.)..... 29/ 1,011| 12.3 61] & 10.4| 60| 800 7.4] 6 752) 4.3 62| 707 1.1| 64| 624] —4.4| 56| 550{—10.4| 57
Norfolk, Va.t (10m.)_..____._ 25{ 1,016| 16.8 58| S53| 12.4| 63| 804 9.4 63| 756 6.5 89 712 3.8 52 629) —1.8/ 45 553| —8.0| 42
Pear] Harbor, T. H.! (6 m.)._ 31} 1,016/ 21.7 82| 853| 12.2( 79[ 803| 10.8| 67| 756| 9.7] 43| 712} 7.0/ 34| 629, 1.3 25/ |... __ -
Pensacola, Fla.t (13m.).___.__ 26| 1,015, 20.6 70| 854/ 14.8| 71| 805 12.3| 71 758| 9.9 63| 713] 7.1| 59| 631 0.9 55 557 —4.0f 48
St, Thomas, V. L1338 m.)__._|.._o.|.coooofooooo JRPRE R P RSN R DU R DR O RSN DU (R, U RO R (R DO S DR O ) D U P,

8alt Lake City, Utah (1,288
T e 31| 869 11.4| 60|.___| ... [ I .| 848 15.1| 48! 799 12.4] 46| 752 €.0) 47 708 5.4] 50 623| —2.3| 59| 550 —9.9| 61
8an Diego, Calif.! (10 m.). 20 1,015 15.9| 78| 958 12.5| 83| 903| 12.6| 73| 850{ 13.2} 57| 801} 12.1| 46; 754| 0.4| 41| 10| 6.3 39| 628 .3 34| 553| —7.0f 31
Seattle, Wash.! (10 m.)_.____ 25 1,016] 14.2/ 62| 960| 10.5 69] 904 8.7 64| 850 6.6 57| 800 3.9 53| 751| 1.1} 50| 706) —1.5 42| 621| —7.2) 36|____|..____ .
Spokane, Wash. (507 m.).____. 31 945 10.0{ 668 ___|._..._ -.-| 901 13.8] 49 848‘ 10.6‘ 47} 799, 65| 52| 751| 2.4 54| T05] —1. 4| 56| 622| —7.8] 54| 546/ —14.0| 49
1 Navy. 1 Flights discontinued temporarily.

Observations taken about 4 a. m. 75th meridian time, except by Navy statlons along the Pacific coast and Hawaii where they are taken at dawn.
NoTg.—None of the means included in this table are based on less than 15 surface- or 5 standard-level observations.
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TABLE 18.—Mean free-air barometric pressures (P.) inimb., temperatures (T.) wn °C., and relatwe humidities (R. H.) in percent oblained by
radiosondes during May 1939

Stations and elevations in meters above sea level
Barksdale Field, Shreve-| 8t. Georges, Bermuda ? Nashville, Tenn, : Oklahoma City, Okla.
port, La.l (51 n.) C > Fargo, N. Dak, (274 m.) {150 ) Qakland, Calif. (2 m.) @01 m.)y
Altitude (meters) m.s. 1.
Num-| Num-| Num- Num- Num- Num-
berl') of| R bexi) aof] R bexi) of R beli) of| R beli) of| R bgrbof
ob- - | ob- .| ob- . | ob- . | ob- . - R,
sr- | P T 1 H {ser | B Tolg |ser- [P | T | B |sor- | B T | H|s0r-] P T. | H | ser | B T. | &5
va- va- va- va- va- va-
tions tions tions tions tions tions
Surface......—--- - 22| 1,007) 10.4| 86 26| 1,013 20.4| 87 31 31] 994 15.3 84 31} 1,016 12.3| 83 31| 967, 16.5] 80
500 ____. - 22| 856 19.0f 77 26] 962 17.9; 91 31 31| 958 17.2 68 31 957 10.3( &2 31 954 17.3 76
1,000_._.__ . 22| 902| 17.9| 69 26 907 14.9| 85 31 31| 903 14.5) 66 31 902 12.7( 58 31; 900 7.9 64
1,500 _____ . 22| 851 15.6] 63 26| 855] 12.2| 80 31 31 851 11.5| 70 31 850 1.3 51 31} 849 15.2| 50
2,000____ - 22| 802| 12.7 60| 26( 805 9.7] 7 31 31 801 8.7 69 31 800 8.8/ 45 311 800 12.11 87
2,500.___ . 22 785! 9.7] 57 26, 758 7.8 61 31 31y 754 6.1 66 31 752 5.9 43 31} 753 9.0 57
3,000____ - 221 710 6.1 b4 26| 713 5.4 53| 31 31| 709 3.8| 6 31 708 3.0/ 41 31 709 5.9 56
4,000. _ .. - 20 629 .5 48 26 630 -1 48 31 31| 626 ~1.2 55 31 625 —3.2 41 31| 628 —0.4 50
5,000__.. - 18; 655 —5.5| 44 26 556] —6.01 45 31 31| 552 —7.0 53 31 550| =9.1 40 311 582 —6.9] 47
6,000. . - . 26 488] —12.4 39 31 31} 485 —13.1 3 3.5
7,000 . - . 8 31 31 424 —20.1 2 X
8,000.. - 31 31 370 —27.3
9,000_._._. - 30 31f 321 —34.9
10,000_____ - 30 311 278| —42.6
11,000__ . - 30 31| 23| —50.4
12,000__. 30 31§ 205 —56.3
13,000___ 30, 31| 176 —59.5
14,000__. 30 31| 149; ~60.9
15,000 28 31| 126] —62.3
16,000 27| 30| 108| —63.6
17,000 25 30 92 —64.3
18,000__ 20 27 78| —63.8
19,000 . _ 10 22 66| —61.8
20,000 __ 5 20 56| —38. 8
P800 A MUY NS UORUIN SN SN MUY N MR S 12| 48| —56.1
b7 21,1, SRR SPPRUP (NN PRSP SUNRSIR PRSP PRI Uy PR PR A 5 40| ~561.1
Stations and elevations in meters above sea level
Omaha, Nebr. (300 m,) | Seult 8te Marie, Mich.  yashington, D. C.5 (13 m.) | Haliax, Nova Seotiat (5 m.) Atseas (5m.)
Altitude (meters) m.s. .
1[:Ium; R Igumi R I};T um; R Num- R Num-
er o . or o . er o . | ber of . | berof R.
obser- P. T. H. | obser- P T. H. | obser- P, T. H, | obser- P. T. H, | obser- P. T. H.
vations vations vations vations vations
31 977 15.8 28( 1,015 14.6
31 955 17. 4 29| 957 14. 6,
31 901 16.2 29 Y02 12. 4
31 840 13.5 29 849 9.4
31 800 10. 5 29( 800 6.3
31 752 7.5 29 752 3.3
31 708 4.4 29 707 .7
31 626 —2.0 29 624 —4.2
30 551] —8.0 20 548 —9.7
30 484! —14.6 29 4811 —15.9
30 423| -21.8 26| 420 —22.9
301 369| —20.4 28 366 —29.8
30 319 —37.3 2¢ 317| —37.4
29 276| ~44.9 29 274 —44.7
20( 237| =351. 8 20| 235] —&1.3
20|  203] —~-56.3 29 202 —55.9]
29 173| —57.6 29 172 -54.1
28 147| —57. 5] 29 147| —60. 86,
27 126 —58.8 7 126| —61.2
26 107) —60.2 26 107| —61.9
24 91| —61.0 23 91| —62.4
20 77| —60.7 18 78| —6L.7
14 66] —60.0 16 67| —60.6
13 58( —&58.6 14 57 —58.7
11 48] —56.8 7 48| —58.8
9 41} —54. 4 5 40, —38.2

Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the
Pacific coast and Hawaii where they are taken at dawn.

1 Army. X
3 Operated by Massachusetts Institute of T'echnology.

¢ Navy.

4 Soundings made by U. 8. C. G. cutters Champlain and Chel1n of International

lce Patrol.

The observations at sea were made in an area extending from latitudes

40° to 44° N. and from longitudes 47° to 53° W. Humidity data will be published at &

later date.

NoTE.—~None of the means included in this table are hased on less than 15 surface or

5 standard-level observations.

Number of observations refers to pressure only as temperature and humidity data are

missing for some observations at certain levels, also, the humidity data are not used in
daily observations when the temperature is below —40° C.
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TABLE 2.—Free-air resullant winds based on ptlot-balloon observations made near § p. m. (E. S. T.) during May 1939
[Directions given in degrees from North (N =360°, E=90°, 8=180°, W =270°)—Veloclties in meters per second (superior figures indicate number of observations)}

Abilene, || ATPUQUer-\| ptiants || Bilings, || Boise, || Brooklyn, || BTO¥PS || Buftalo, || Burling- || Charles. || Cheyenne, || Chicago, || Cincin-
ex. s, Ga. Mont. Idaho N.Y. Tos! N.Y. ton, Vt. || ton, 8. C. yo. . one
Altitude (537 m.) (1,554 m.) (302 m.) (1,095 m.) (850 m.) (15m.) (7m) (220 m.) (132 m.) (18m.) (1,873 m.) (192 m.) (157 m.)
(meters)
mel gl w8l el S]l2l8l28lll8lzll8lalE&lE)lzlE8lll8|lell&llE]2
S5 (1315|8135 | 88188 88 {=2[18/%Bs8!8 (8|8 (888 |8[%8{%
ElSIE S| E|SIE|S|B|S2|S|2|2 2|28 2 |S|2(s|8|5(2835
alsalslla|sllajs||a|s||a|s|AlZla|s||a|s|a|lslla|s||als|al|F
Q L] o o o o o ° o L] o
253| 1.69( 333 2.2%) 301] 2.5%) 186 4.3%| 135

Houston, Huron, Las Vegaes, Little Medford, Miami, Minne- || Nashville, New
v

El Paso, Fargo, Greens- Havre,
. Dak. boro, Mon! ex. S. Dak. Nev. Rock, Oreg. Fla. apolis, Tenn. Orleans,
(1,196 m.) (283 m.) . (766 m.) (2t m.) (393 m.) (570 m.) Ark. (410 m.) (10 m.) Minn. (194 m.) a.
Altitude (271 m.) (82 m.) (261 m.) (19 m.)
(meters)
msl |Eln |8l 28828l l8l2l8lzlE|lzl&lll8l28l8]2l8]>2
= — P - = b= =2 =1 = = Pl — = =1 2 — =y = -~ = p=] = = =1 P —
2 -1 3 3 e & F g1 8 2| &8 g 8 2 8 g1 8 3| 8 g1 8 23 8 3 5
& I =] = = < ] ? =] ® & ) ] ] -] ] H ® & i H ) k] i ] ]
=] S =] > a B =] > =) > =] > [=) = =] > =] > =] > Q = [=} > a >
-] -2
264 0.5
3071 7.5
268) 0.5
225| 1.8%
233] 3.7
250 4. 8%
260( 5. 43
278| 7.2%
288| 8.3
280 8.8
200| 9. 518
204 7,813
265] 7.412
285 6. 411

Osklang, || ORIANoma | omghg, Reno, | St. Louls, || 521t LK€ || gan Diego, | San Juan, || 580E 8%- || gesttlo, || Spokane, Washing: || winstow,
Calif, oLy Nebr. Nev. Mo. Utap! Calif. P.R. Mich’ Wash, Wash. B Arlz,
altitade | €@ || (OFmy || @em) || asem) || @om) || ekl dsm) || asm) || M| qim) || esm) || 0.0 || ssm)
(meters)

mal gl a8l llElel8l2l8]lel8|l28]l28|l2l8|l28|=218]2158]e|5]=
S5l 3|813 (2158|3838l 8 |(|B(3(5|35 18| 8|3|8]%
ElZINE|S |2 82 S |BISE|ZE|S|E|SIIEISEI&B(SIElS |23
alslats ||galsalslla|sfjaslalsllalsjals|a|2lal2yals])als
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TaABLE 3.—Mazimum free-air wind velocities (M. P. 8.) for different sections of the United Stales based on pilot-balloon observations during

May 1939
Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.)
= @ > i B “
5 ? g f 5 i
Section = E = E 2 E

> |Direction| g Station ; Direction| § Station g Direction| g Station

5 3 =] ,g = _g

2 3 B | £ s

e L= Q [*] = <D b4 = Lo

K] s |z = 2 1= = = z

2 -4 =] = - =] P -« a]
Northeast 1_.______ 34.7 | WSW___| 2,200 | 10 | Syracuse, N. Y._____ 39.0 | WNW.__| 4,180 | 18 | Syracuse, N. Y_.______[[ 56.0 | NW_____ 14,920 | 30 | Cleveland, Ohin.
East-Central 2 29.8 770 | 28 | Cincinnati, Ohio_. 3.8 | N 2 | Nashville, Tenn.. ____|{ 38,0 | W___.___ 10,290 | 5 | Knoxville, Tenn.
Southeast 3. .____ 25.7 9 | Jacksonville, Fla_. 31.0 1 | Charleston, S. C_._____ 43.6 | WNW_.} 6,570 | 16 | Tampa, Fla.
North-Central 4 3L.8 10 | Detroit, Mich___ 35.2 17 | Sault Ste. Marie, Mich{| 37.2 | N._____. 12,040 | 15 | Huron, 8. Dak.
Central & _______ 33.9 6 | Wichita, Eans 33.6 10 { Indianapolis, Ind_ ___. 50.0 | SSW____| 9,440 | 7 | Omasaha, Nebr.
South-Central 6_ 2.7 23 | Amarillo, Tex_ ._____}} 29.0 & | Dallas, Tex_..__._____ 73.0 ) WBW___| 18,350 ; 20 | Abilene, Tex.
Northwest 7_._ 47.7 19 | Billings, Mont_. 48.3 9 | Butte, Mont____.._._.__ 49.0 | NNE___| 11,220 | 5 | Medford, Oreg.
‘West-Central -| 3L.0 21 | Modena, Utah__ 58.7 21 | Ely,Nev.._.__._...._. 80.0 | SSW____| 16,630 | 8 | Redding, Calif.
Southwest ®._______ 33.7 22 | Las Vegas, Nev___.__|| 33.0 23 | Sandberg, Calif._____._ 60.8 | SW_____ 10,970 | 13 | Albuquerque, N.

Mex.

! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New 8 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western

York, New Jersey, Pennsylvania, and northern Ohio. Tennessee.
? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 7 Montans, Idaho, Washington, and Qregon.

Tennessee, and North Carolina. * Wyoming, Coloradn, Utah, northern Nevada, and northern California.
3 South Carolina, Georgia, Florida, and Alabama. ? Southern California, southern Nevada, Arizona, New Mexico, and extreme west
¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. Texas.

$ Indians, Illinois, Jowa, Nebraska, Kansas, and Missouri.

TaBLE 4.—Mean altitudes and lemperatures of significant points identifiable as iropopauses during May 1939, classified according to the poten-
tial temyperatures (10-degree intervals between 290° and 399° A.) with which they are identified (based on radiosonde observations)

Fargo, N. Dak. Nashville, Tenn. | Oakland, Calif. Okla}gf:_c't'y' Omaha, Nebr. Sault Efieéhl.\fane, S% ggol{ggs' Wagl.mg.tou,
NERE z2le [s l2flelas 2l ls 2ls. e |2le le 2l la |3ls |2
Tl B g =218 g |l=518 2 135518 5 e S I 1 2 |51 8 g 1218 g G | &
Potential tempers- | 3 |Zw | .| & |27 E.| & |EZ 5. | 8 2Z|E.| % |EGlE. |8 |EC|&.| 8 |35|E.] 8 |3g.
tures o 122189 % |B0 10| wv [BEL1E0) = |EY21E0| w« B2 |0 w |89 || « 2% EO| « |[2%9 | 20
> @ g O =3 aa Zo < < g oo = Cg=] <o =] CE:| Lo =] < g o) < o o To < a5 TOo
Bt ~| T ~ o - * o I~ bl hal] - - e o ~ = o [ hadr)
B T B & |ag| Bl 2 |28 2 2|8 2|28 2 2|.B| 3 2l 88|28
E (58|57 | 5 (85|85 |5 (85(8°| 5 55 |8° | 5 |25 |5°| 5 |56|5°| 2 |8618%| 5 |85 ¢8°
ER A K 3 (g2l e s | g g2l e 5 (S| 5 |2l 3 lexls 2 |32 |3
z |2 |= z |2 |2 |z |2 = z |2 |2 z |2 |2 z |2 |® z |& |2 z |2 |Z
______ 6.7 . 1 6.9/ —42.0
- 7.8/ ~33.3| | |eaaos 2! 10.0|—55. 5 6 9.3 . 3 9.0|—48.3
9.8 16 9.5|—44.5 8] 11.3/—52.8 6| 10.1{—49.7] 17| 10.7|—57.4 8 9.0!—40.1 9| 10.5/—58.1
1. 8 7| 11.2|—54.0 18! 11.4|—55.8 18] 11.3(-55.2 16| 11.6/—58.2 25 12.0]—61.1 10] 11.5|-60.5
2.6 12| 12.0{-55.6 20] 12.3|—-52.2 18] 12.4/—59.4 10/ 12.3{—59.8 17{ 13.1/—65.9 9 13.0{—H4.7
3.4 7| 12.8/—57.0 8| 13.2{—A0.1 5 13.0;—58.8 4| 12.8|—58.8 5| 13.9,—68.0 3] 13.6/—64.0
5 4.3 2] 13.6/—58.0 7 13.6/—50.9 1| 13.9j—64.0 B8] 13.5—59.2 5| 14.31—66.4 1 11.7|—54.0
2 5.8 3| 14.0{—357.0 2| 13.9/—65.0 4| 14.4/—61.2 4] 14.5/—61.5 2} 15.4|—70.0 1) 14.4{—50.0
389 _ L2 . 1 6.0 1} 23.7]-80.0) oo |- 3] 15.5—63.3 3 14.6,—589.3 3| 16.0/—73.3 1| 16.4/—73.0
390-399._____________ 15.8 A 3 4.9 —61.3 1| 14.8/—56.0 1| 15.9|—63.0 1| 15.8{—63.0 2| 15.6/—63.4 1| 15.9]—66.0) . __|__.___|--.._.
All (weighted
means) . ______..._. ceed) 12.2]—60. 41 12.3(—58.4|______ 11.2/—51.6[____.. 12.3)—55. 5! _.__ 12.2{—57.3|-.___. 11.5/—54.7|.___.. 12.6|—61.5{...___ 11.7|—59.9
Mean potential
temperature__._.__|_...-.. 342.4 _____. 345.5 ... 339.% eee- 346.0 j__.____ 3448  fL.____ 3389 ... 341.6 ... 336.5




